The essential oils obtained by hydrodistillation from the aerial parts, stem, leaf and flower of Artemisia chamaemelifolia Vill. and the aerial parts of A. turcomanica Gand. were analyzed by GC and GC/MS. Thirty-one compounds representing 96.6%, 94.6%, 93.2% and 91.0% of the oil were identified in the aerial parts, stem, leaf and flower oils of A. chamaemelifolia. Menthyl acetate (26.5%, 22.0%, 20.5% and 20.5%) and (Z)-nerolidol (20.8%, 26.3%, 14.7% and 18.1%) were the main constituents in the aerial parts, stem, leaf and flower oils, respectively. The other main component in the aerial parts, leaf and flower oils was 1, 8-cineole (13.9%, 11.7% and 12.8%, respectively). Yomogi alcohol (10.4%) and artemisyl acetate (10.4%) were the main components of the leaf and flower oil of the plant, respectively. No significant difference was observed between compositions of the aerial parts, stem, leaf and flower oils. Twenty-four compounds representing 90.5% of the oil of the aerial parts of A. turcomanica were identified, of which 1,8-cineole (15.5%), spathulenol (15.2%), camphor (14.8%), santolina alcohol (14.6%) and trans-β-terpineol (11.6%) were the major ones. The stem, leaf and flower oils of A. turcomanica demonstrated antibacterial activity using the MIC method.
The genus Artemisia has been investigated chemically and acetylenic compounds [3] , flavonoids [4] , coumarins [5] and terpenoids, especially sesquiterpene lactones, have been reported [6] [7] [8] [9] . Phytochemical studies on A. chamaemelifolia revealed the presence of sesquiterpene acids [10] , tricyclic sesquiterpenes [11] and coumarins [12] . A methanol extract of the aerial parts of A. turcomanica afforded two new germacrenolides and several known sesquiterpene lactones [13] .
The composition of the essential oils of different Artemisia species has been studied by several authors [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] . A. douglasiana leaf has been shown to be an efficacious complementary herbal treatment for chronic bladder infection in paraplegic youth. The leaf oil has been analyzed by GC-MS and the major components were found to be camphor (29%), artemisia ketone (26%), artemisia alcohol (13%), α-thujone (10%), 1,8-cineole (8%), and hexanal (5%). The leaf oil and its major components showed limited antimicrobial activity in vitro, so it is unclear if the oil exerts a direct antimicrobial effect in vivo, or plays some role in stimulation of host defenses [34] .
A. austriaca and A. spicigera are odorous herbs that are used as antiseptics and stomachics in folk medicine [35] . The herb of A. vestita has been widely used in traditional Tibetan and Chinese medicine for a variety of inflammatory diseases, such as rheumatoid arthritis, contact dermatitis and sepsis [36] .
This study deals with the analysis of the oils isolated from aerial parts, stems, leaves and flowers of A. chamaemelifolia and aerial parts of A. turcomanica from Iran. The percentage compositions of these oils are listed in Table І , in which the percentage and retention indices of components are given.
Analysis of the aerial parts, stem, leaf and flower oils of A. chamaemelifolia resulted in identification of 31 constituents in each oil, representing 96.6%, 94.6%, 93.2% and 91.0% of the oils, respectively. The main components of the four oils were menthyl acetate (26.5%, 22.0%, 20.5% and 20.5%), (Z)-nerolidol (20.8%, 26.3%, 14.7% and 18.1%), 1,8-cineole (13.9%, 5.1%, 11.7% and 12.8%), yomogi alcohol (6.4%, 5.1%, 10.4% and 9.5%), artemisyl acetate (3.3%, < 0.05%, 8.3% and 10.4%) and camphor (4.6%, 4.0%, 9.0% and 6.8%), respectively. The total amount of the monoterpene fraction in the four oils was 63.9%, 42.8%, 68.9% and 64.7%, respectively, and the sesquiterpene fraction 32.7%, 51.8%, 24.3% and 26.3%, respectively. According to these results, the concentrations of the main components of the aerial parts, stem, leaf and flower oils of A. chamaemelifolia are similar. Table І [37] , A. austriaca, A. spicigera [35] , A. deserti [14] , A. diffusa [16] , A. aucheri [15] and A. fragrans [38] . Thujone derivatives are frequently found in the oils of many Artemisia species. For example, α-thujone was found in the oils of A. vulgaris [39] , A. afra [40] , A. oliveriana [14] , A. coerulescens [41] , A. eriantha [42] , A. khorassanica [43] and A. nilagirica [44] .
As shown in
In our study, 1,8-cineole predominated in the aerial parts, leaf and flower oils of A. chamaemelifolia and the aerial parts of A. turcomanica, while α-and β-thujone were found in small amounts in the four oils of A. chamaemelifolia and not detected in the oil of A. turcomanica. Yomogi alcohol and artemisyl acetate, two major compounds in the leaf and flower oils of A. chamaemelifolia, were also the major compounds in the oil of A. afra from Ethiopia [45] . Artemisyl acetate was the main constituent of A. vestita oil [46] .
The dominant compounds in the oil of A. biennis, from Iran, were camphor (24.6%), artemisia ketone (11.4%) and α-pinene (10.2%) [22] . The oils obtained from the aerial parts of A. persica from Iran were rich in (Z)-ocimenone (39.6%), ascaridole (16.0%) and terpinene (10.0%), whereas those of the leaf oil were cis-sabinene hydrate (38.8%) and terpinolene (13.3%). The flower oil was characterized by higher amounts of cis-sabinene hydrate (41.2%) and ethyl-2-nonynoate (24.4%). β-Cedren-9-one (76.7%) was the predominant compound in the root oil [18] . [47] .
The antibacterial activities of stem, leaf and aerial part essential oils of A. turcomanica are presented in Table 2 . The oils showed inhibitory activity against the Gram-positive bacteria Staphylococcus aureus and Bacillus subtilus, and the Gramnegative bacteria Escherichia coli and Pseudomonas aeruginosa. This present study confirms that there is a positive correlation between the chemical content of the oils and their antibacterial activities. 
